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TABLE 3-continued 





First Order 


Properties of the Lens 




Focus Position 








Number 


Power 


f Ipp 


l'PP 


1 


0.49192E - 02 


203.28 271.74 


-227.27 


2 


0.49590E - 02 


201.65 265.60 


-211.65 



TABLE 4 







Strong 










15 




Front 


Negative 


Rear 


Front 


Rear 


Fresnel 




Ex. 


Unit 


Element 


Unit 


Subunit 


Subunit 


Lens 




No. 


(Ul) 


(El) 


(U2) 


(U2 S1 ) 


(Vis,) 


(Fl) 




1 


1 to 4 


1 to 2 


6 to 13 


6 to 7 


8 to 13 


14 to 15 


20 


2 


1 to 4 


1 to 2 


5 to 13 


5 to 6 


8 to 13 


14 to 15 


3 


1 to 2 


1 to 2 


3 to 11 


3 to 4 


6 to 11 


12 to 13 





TABLE 5 



Ex. No. ro* 


fl 




f2 


f2s, 


Ss 2 


PP22 




D 


1 168.4 

2 165.1 

3 187.9 


-11399.00 
-1371.10 
-153.53 


-181.81 
-125.03 
-153.53 


257.74 
217.35 
130.61 


147.88 
185.38 
116.74 


-347.44 
-7102.83 
535.47 


-49.92 
-52.65 
-87.47 


21.99 
34.45 
51.12 


294.01 
294.01 
294.01 



•The fO values listed in this table do not include the Fresnel lens (D). The corresponding values 
including the Fresnel lens are 178.81, 175.49, and 203.28 for Examples 1, 2, and 3, respectively. 



(A) a first lens unit having a focal length fl and compris- 
ing: 

(i) a lens element having a focal length i E1 \ and 

(ii) at least one aspherical surface for correction of 
40 distortion; and 

(B) a second lens unit having a focal length £2 and 
consisting in order from its image side of: 

fl) a first lens subunit having a focal length £2 51 ; and 
(ii) a second lens subunit separated from the first lens 
subunit by an airspace and having a focal length £2^, 
45 said second lens subunit consisting in order from its 

image side of: (a) a negative lens element, (b) a 
positive lens element, and (c) a plastic lens element 
having at least one aspherical surface; 
wherein: 

50 



What is claimed is: 

1. A projection lens for forming an image of an object, 
said projection lens having a focal length fO and consisting 
in order from its image side of: 

(A) a first lens unit having a focal length fl and compris- 
ing: 

(i) a lens element having a focal length f E1 ; and 

(ii) at least one aspherical surface for correction of 
distortion; and 

(B) a second lens unit having a focal length £2 and 
consisting in order from its image side of: 

(i) a first lens subunit having a focal length £2 51 ; and 

(ii) a second lens subunit separated from the first lens 
subunit by an airspace and having a focal length £2^, 
said second lens subunit comprising: (a) at least one 
aspherical surface for correction of spherical 
aberration, and (b) means for providing axial color 
correction for the lens system; 

wherein: 



|fl|/f0 > 0.75; 
f E »<0; 
f2 >0; 

f2/ffl < 2.0 60 
f2 si >0; 

f2 si /fl) < 1.5; and 
Jf^l/fl) > 1.5. 



2. A projection lens for forming an image of an object, 65 
said projection lens having a focal length fO and consisting 
in order from its image side of: 



|fll/fO > 0.75; 
f El <0; 
f2 > 0; 
f2/fD < 2.0; 
£2si >0; 

f2 si /fl) < 1.5; and 
If^J/fO > 1.5. 



3. The projection lens of claim 2 wherein the plastic lens 
element of the second lens subunit has a positive on-axis 
power. 

4. The projection lens of claim 2 wherein the plastic lens 
element of the second lens subunit has a negative on-axis 
power. 

5. The projection lens of claim 2 wherein the negative lens 
element of the second lens subunit has a higher dispersion 
than the positive lens element of the second lens subunit. 
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6. The projection leas of claim 1 or 2 whereio: 

Iki|/70<1.5. 

7. The projection lens of claim 1 or 2 wherein: 5 

where i slS2 is the length of the airspace between the first and 
second lens subunits. 

8. The projection lens of claim 1 or 2 wherein the lens has 10 
a half field of view in the direction of the image of at least 
35°. 

9. The projection lens of claim 1 or 2 wherein the 
maximum clear aperture of the first lens unit is greater than 
the maximum clear aperture of the second lens unit. 15 

10. The projection lens of claim 1 or 2 wherein the second 
lens unit has a rear principal point which is located ahead of 
the image end of the second lens subunit. 

11. The projection lens of claim 1 or 2 wherein the lens 
has a distortion which is less than one percent at the image. 20 

12. The projection lens of claim 1 or 2 wherein the object 
is a pixelized panel. 
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13. The projection lens of claim 12 wherein the projection 
lens has a lateral color aberration which is less than a pixel 
at the object. 

14. The projection lens of claim 12 wherein the maximum 
clear aperture of the first lens unit is less than 0.7 times the 
diagonal of the pixelized panel. 

15. A projection lens system for forming an image of an 
object, said system comprising: 

(a) an illumination system comprising a light source and 
illumination optics which forms an image of the light 
source, said image of the light source being the output 
of the illumination system; 

(b) a pixelized panel which comprises the object; and 

(c) the projection lens of claim 1 or 2. 

16. The projection lens system of claim 15 wherein the 
magnification of the system is changed by changing: (i) the 
distance between the projection lens and the pixelized panel; 
and (ii) the distance between the first and second lens units. 

***** 



